OBSERVATIONS ON SOME UPPER AMAZONIAN 

FORMICARIAL MELASTOMATACEAE 
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The observations reported here were made in the area around Leticia, 
Amazonas, Colombia during July and August 1968, and have subsequently 
been extended by further study in the herbarium. Nevertheless, apart from 
the section on taxonomic notes, the main emphasis is on the field observa- 
tions, and the extent to which thej" support (or not) some current ideas 
related to formicaria and to speciation in the tropical rain forest. 

The author citations for all names used in the first two sections of the 
paper (unless given) are provided in the section on taxonomic notes. Speci- 
mens collected from the various populations studied in the field are listed 
at the end of the paper. 



FORMICARIA 



A large 



proportion of upper Amazonian melastomes have formicaria. 

var. guianensis, M. guianensis var. 



Among these are Maieta guianensis 



leticiana, M. poeppigii, Ossaea bullifera, Tococa juruensis, T. ulei and T. 
aff. stephanotricha, which were studied in the field. Quantitative observa- 
tions of the disposition of formicaria on a number of plants were made for 



M. guianensis var. leticiana, M. poeppigii, T. ulei, and T. aff. stephano- 
tricha, while qualitative observations were made for the other three taxa. 

In Maieta guianensis (Fig. 2A,B) and M. poeppigii (Fig. 2C), the leaves 
of a pair are usually markedly unequal; the larger leaf has a well-devel- 
oped formicarium, the smaller leaf not. The general habit of Maieta is 
illustrated in Fig. 1, showing the relative positions of the larger and smaller 
leaves of each pair, and the disposition of the formicaria. Rarely both 
leaves at a node arc more or less equal, and in this case both have a 
formicarium. Also, the rare intermediate leaves have formicaria of cor- 
respondingly intermediate size. There is no significant difference between 



the two species. 

In Ossaea bullifera (Fig. 2D), the leaves are usually unequal, the larger 
having a formicarium and the smaller not. 

In Tococa juruensis (Fig. 2E), the leaves are more or less equal, both 
having a formicarium; occasionally one leaf of a pair will be smaller, and 
with a small or no formicarium. 

In Tococa ulei (Fig. 2F), a young seedling, at the first few nodes, has 
only one or sometimes neither of a pair of leaves bearing a formicarium. 
In larger plants, the situation is variable, even on the same plant. The 
leaves are not markedly anisomorphic, but usually one leaf of a pair is 
slightly smaller. The larger leaf has a large well-developed formicarium; 
the opposite, and usually slightly smaller leaf, has either a small formi- 
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carium oi’ noiu\ in about rqual friHiuonoios. Occasionally this opposilc 
leaf will have a lar,qe formicarium, and at other times a minute, scarceh 
(levi'lopecl formic*arium. The disposition of these various forms on the ma- 
tur(' plant s('ems to follow no set secpience. However, the si/e of the formi- 
carium seems to vary proportionately wath the si/e of the leaf (thoieeh 
not so markedly' as in Maicta, wherc^ the raipee hi leaf si/e is .ui’eater). 

In an unidentified Tococa species (aff. stcphanotriclui) (FiK- 2G), the 
knives at the Iowan* two or three nodes are mai’kedly unecjual, with only 
the lai’Ker leaf of each pair haviny a formicarium; th(' leaves at lii.ehtn* 
nodes ai'e more oi* less eciuak and both have a subspherieal formicaiium. 

The utility of the disposition of formicaria as taxonomic cdiaracters has 
not been ('Xtmisivtdv ('xamined. (leiun*a such as Cli<lciui(L Ossaca and 
Tococa contain l)olli forniicarial and non-fonnicarial species; all three 
species of Maicia are foi'micarial. The fonnicaria apinau’ to l)e a Lienetic 
feature, de\'elopinM in Tococa (juiancusis, for exanipU', c'vc'ii in the al)sc‘iu-c 
of ants (Wurdack, ])ers. comm.). 

Observations on livin,^ plants indicate that the dt'.uree of development of 
the formicarium varies with the size of the leaf, as mi.uht be 




Species whicli are markedly anisoph\llous (e.g. in Maicia) have a formi- 
carium usualh' onlv on the larger leaf of a i)air. but if the opi)osin,u leave's 
are sube(|ual to e(|ual then both lia\c' a formicarium. Spc'cies in which the 
leaves are \ariably subeciual to somc'vvhat uneeiual (i'.m- 'I'ococa ulci) usual- 
1\' have a wcll-d('veloped foi’inicarium on tlie lar,n('i- U'af, and an intermedi- 
ate to no formicarium on the opi)o.sinp leaf. Species in which the leaves 
ai’e equal to subeciual (e.si:. Toi'oca aff. stcphanolricha) usually have a we 
developed fonnicai'ium on both leaves of a pair; often, however, there is 
some .slic;ht aniso])hylly even in these' si)ecies, and the size ol the formi- 

vary eorrespondiipylN'. Any attc'inpt to use disicosition c)l lormi- 
caria as a taxonomic charaetc'r would have to considc'r this 



carium w 





of 



alio met I'v. 



The 




however, a use 



and ]^robably also the' ])laeement of the' formicaiia is often, 

taxonomic character. For example', the' shape of the' 




formicarium lu'lps to distinj^uish 'I'ococa ulci from 1'. (iiiiaticiisis', indee'd, 
several Tococa species have formicaria with distinctive' shapes. 

There' have bee'n a number of eebservations on tlie function and e'volution 
of formicaria (often also called myrmecodomatia). V’arious 




of 




exist between ants and 




'rent tyi^e s 
as has bc'en outlined b\' 





provide sheltei’ for the ants (a myrme'e'odoinie re'h 




van der Fiji (1955). As re.qards forniicarial melasteemes, it appears 
the 

there is no evidence that the plants jirovide a source' e)f nutrition for the* 
ants (Melin, 19:M), It is often postulated that the ants in-otect the plant 
from attack b\' jiliytophagous insects; this 




to be' so in 




acacias, where the lemoval of the ant colonies was feelleiwed by severe' 
defoliation of that acacia (Jansen, 19(17), In addition, Jansen 
has noted an allelopathic effect of the ants, maintaining a cleared arc'a 
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around Acacia and Cecropia by selectively killing the shoot and lateral 

branch tips of neighboring plants. However, there is no evidence of such 

an interaction between ants and formicarial melastomes. Melin 

could find no evidence that ants had any effect on the extent of leaf 

damage caused by phytophagous insects on several Tococa plants in middle 

Amazonia. Field observations in upper Amazonici would, on the whole, 

support Melin’s conclusion. Although the question of allelopathy has not 

been investigated in formicarial melastomes, the advantage of this would 

be much less to melastomes growing as small shrubs in tropical rain 

forest than it is to Acacia and Cecropia trees in dense young secondary 
rogrowth. 

Spruce (1908) postulated a correlation between myrmecophily and inun- 
dation; this may have been due to the high fi'equency of Cecropia trees, 
which show myrmecophily, in the disturbed and often periodically inun- 



dated areas alongside the rivers. In the melastomes, however, there ap- 
pears to be no such correlation. There are few melastomes in the varzea 
forest (periodically or seasonally inundated forest) and, although the latter 
are often, but not always, formicaiaal, there is also a high frec|uency of 
formicarial melastomes in the neighboring tei'ra firme foiwst (upland). 
Melin (1931) also indicates that the formicarial medastomes which he studied 
were on the edge of the inundated areas, and in the terra firme forest. 

As noted earliei\ formicaria ai'e probably produced even in the absence 
oi ants; thus they are part of the genetic make-up of the taxon, and have 
presumably arisen and been fixed during the course of evolution. From 
the taxonomy of formicarial melastomes, it would appear that formicaria 
and the ant-plant relationship have ai’isen independently on a (small) num- 

attempted to explain this evolu- 




ber of separate occasions. Spruce 
tion in neo-Lamarckian terms; Melin (1931) could find no explanation in 
terms of selection as ho could find no advantage to the plant from the 
relationship. At the moment, therefore, the question is not settled, at least 
in the melastomes. Some authors (Schnell, 19()7, and others cited there) 
have indicated that formicaria may have arisen during evolution from 



acarodomatia, but the evidence at the moment is not very satisfactory. 

Il 

For selection to have favored th(' formation and evolution of formicaria, 
there must have been some selective advantage of the ants to the plant, 
even if the nature of this advantage is not known at present. Within the 
variation of the taxon, those forms which allowed or increased this associ- 
ation with ants would have been favored, thus facilitating the fixation of 
this trait in the population, and later in the taxon. This is similar to the 
idea of pre-adaptation (Jansen, 1966). A probable outline of the further 
development of the ant-plant relationship through co-evolution is well de- 
tailed by Jansen (1966). 



SPECTATION 



The modes of spcciation in the ti’opics arc probably not different in 
quality from tho.se in temperate areas (Cain, 1969; Mayr, 1969), although 



Ihcv m‘c\y \m'\ in 




' relative 




anee of the various diff(M‘ent modes. 





Discussions of speciatioii in tlie li’opics variously (nn]diasi/(‘ ^ecmetic drift 
in small i^opulations (Fedeiov, ItHi(i) or natural selection 
sometimes olhen* modes such as saltator>' non-i 
Steenis, 19()9) air 





'c evolution (van 
but eencrallv these? are unsatisfactory. 




' I’ain forc'st (Uivironmcmt are 
tliat it has been relaliveh^ stable' ove'r Lie'olo.uical lime, and that as tar as 



The .ee'neral ass umi>t ions coiua'mine 



plant survival is cont'erned, it is optimal, thus h'adine to the' idea ol 



a low survival h've'l (van Ste'enis. 





a conse'eiut'nt lack of 



sede'ctive force. Ttie rain fore'st environment is (‘omi)lex, not only hori- 
/ontalh’ (are'a) but also verticalh' (ciiffere'iil he'i.eht k've'ls). 




c I 



rc'ate'i 



di\ei\sit\' of niches is 




l)iit i?i'obabl>' not all, of the' e'xidanalion foi 



the' greater di\'crsity of spe'cit's. Amon.e tin' rain forest li'c'e's, esspeenally 
those whic'h are' emei\eent or v\’hie‘h form the' canop\', fairl\’ lar.ue', though 
c‘omparati ve'I\' widesspread, populations ocaair which are* i)roba)dy inte'r- 
brc'edin.u‘. Ashton ( 19(59) has shown that selection a]?iH'ai’s to have be'e'U a 
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factor in speciatioii in such tre?('s. Howeve'r, in understor>' shrubs, th 
populations in many cases ai)]K'ar to be? ralhe'i* small ; 
in the are'a around Leticia, onl>' oiU' small i?opulation of 0.s,sa(’d ()a////( 0 -a 
and one e)f 7Vir(K*ei junicusis we're found. Populations of Mdirfu guiduoisis 
var. (iHi(UHd}sis, M. (luicnicusis yixw IcliciinHi, and M. wvvv found 

more often, but each population consiste'd of one or, at most, a few indi- 
viduals, and was some' distance from an\' othe'r i)opulation. OfU'n, Imwe've'r, 



two or ('ven all three' taxa were found to,U('tlu'i*, indicating a 




ar ('co- 



loL;ical pi’efere?nc(', althou.uh no intermediate's were? found. The' c|iu?stion of 
how these taxa diverged is le'ss eas^^ to answer. Howe've'r, some' insipid may 



be i?ained from lecenl studies b\' llaffe'r (19fi9), inelic'atin.e tliat the Ama- 
zonian rain forest has not re'maine'd stable' ov(?r a leiiye ]ie*riod of time'. lit' 

the lMeislo(‘en(' dr\^ jie'iiods, rain foix'st 



presents evidence that, duian^e 




cori’e- 




thc're', has diver.eed and 



veyetation was restricte'd to cei'tain fort'sl refuj^ia, which 
sponded with the' present aix'as of hi^eher rainfall: this theory is useful in 
explainin.e;' speciation and pre'se'iit distribution of Amazonian birds. His 
theory applies eciually well to spt'cialion in i*ain forest plants. Maicia 
(juianevsis var. guianensis and M, j)oe'/i/)/e/// are? wid(‘sprt'ad across Ama- 
zonia; M. ncblincnsis is restricted te^ Cerro de' Ne'blina, Amazonas, Venc'- 

ziiela, and iiresiimabl>a after becoming 
become distinct. M. gidainnisis var. Icticiava is found only in Amazonian 

Colombia and adjacent Peru anel Brasil (Whiffin, 
corresponds to the Napo forest refui?imn of 
correctly, to the riverside i'efu.uia to the e'ast of 
This taxon could well have arisen in the forest refu.eium duriry^ one of the 
Pleistocene dry periods. A numbei’ of other melastome's havt' a very similar 
known distribution to Maicta iinicnioisis var. Icticiami: these' incliKh' Aeitd- 
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or, perhc 




mam 





more 

i^iiim. 




; viacroplnjlla Pibyc'r, ulci Pih^er, Ossaca 




era, 7V>coca 



j 1 1 ri i e ns is, and 7 7 ) c • t ) c e f id ci. 
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TAXONOMIC NOTES 

The notes given here refer specifically to those formicarial melastomes 
mentioned above, indicating a number of points of interest found while 
studying these taxa in the herbarium; notes on other melastomes collected 
are given by Whiffin (1970). 

Maieta Aubl. 

Maieta guianensis Aubl., which is widespread from the Guianas across 
Amazonia to eastern Colombia, Peru, Ecuador, and Bolivia, is fairly com- 
mon in upper Amazonia. The variation in this latter area is greater than 
in other parts of its range, and proves to be of interest (Whiffin, 1971). 
Two varieties of M. guianensis are recognized: var. guianensis and var. 
Jeticiana Whiffin; both occur in the area around Leticia. Maieia poeppigii 
Mart, ex Triana is similarly widespread, though less commonly collected 
throughout its range. The two species are easily separated (Gleason, 1931a; 
Whiffin, 1971). 

Ossaea bullifera (Pilger) Gleason. 

This, a distinct species from a restricted area in upper Amazonia, has 
been very rarely collected. It may be recognized by the following charac- 
ters; unequal leaves, the larger with a formicarium, the smaller not; young 



branches densely long-setose, and leaves long-setose on nerves, margin and 
formicarium, with long, white to golden, setae: inflorescence lax, sparsely 
long-setose, and hypanthium more densely long-setose, with some setae 
glandular; calyx lobes long and narrow, green: petals long and narrow, 
white to translucent; fruit a comparatively large, long-setose berry. This 
species, originally described in Leandra, was later transferred to Ossaea by 
Gleason (1931b); its lax, lateral or axillary inflorescence with a few four- 
merous flowers may be better placed in Ossaea. although its large, fleshy, 
blue fruit seems a little out of place. 

Tococa juruensis Pilger. 

This, one of the more easily recognized of the upper Amazonian species 
of Tococa, has only rarely been collected. It appears to have a distribution 
including upper Amazonian Brasil, Colombia and Peru. It may be recog- 
nized by the following characters: young branches, larger formicaria, 

peduncles, pedicels and hypanthia long-setose pubescent; leaves vai'iously 
unequal to subequal, most having a formicarium of a size varying with the 
leaf size; hypanthium terete, the calyx more or less truncate. 

Tococa ulei Pilger. 

This species is common in the area around Leticia. It has sometimes 
been confused with Tococa guianensis Aubl., which has perhaps slowed 
down appreciation of its specific limits. Tococa ulei is an upper Amazonian 
species, mostly in Colombia, Peru, and adjacent Brasil. 

The shape of the formicarium in T. ulei is variable; typically it is longer 
than broad, but sometimes it is aberrant and more or less hemispherical. 
The inflorescence is typically racemose, but may be a simple panicle. 

Some collections of T. idei may have been misidentified as T. guianensis, 
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wliich is usually i)aiuculato but may also bo racemose; in any ease, there 
is no sharp distinction on this character. As presently understood, T. (lui 
(uicnsis covers a wide undefined variation, and needs le-definition. Gleason 
(19;ilb) has some useful comments on this point. 7’. tilci is a distinct .s])e- 
cies, however, and may be separated from T. (/ii/aiwvsi.s b>' the followin 
characters: formicai'ium usuallv elongate on the laruer leaves; leaves 






often elliptic, sometimes more eloiyu:ate; hypanthium with ten broad vauns; 
hypanthium at most spai'sely hirsute, and usuall.v scurfj- or stellate pubes- 
ccmt to .ulabrous; calyx teeth with a terminal black bristle, which may be 



e 




or 




into three (or rarely more). 



Tonica ulci approaches, but is distinct from, the typical fonii of T. hulli- 
tcra Mart. & Schi'ank ex DC.; however, some of the varieties placed undei' 



r. hiillijcra may be better considei'ed as 7’. u!ci. In some I'espects T. itici is 
similar to 7’. occich’nlalis Naud., but is surcd.N' distinet; 7', uccidcvlali.s is also 
similar to 7'. guiamntsis, but again the\' are lU'obably distinct. In fact, 
T. occidcutalis, a rather neglected species, appeal’s to be somewhat intcu- 
mediate between 7'. (jiiiaucnsis and T. 
in.g with 7'. ulci. 




era. the latter in turn connect- 



'rococa idei also approaches T. discolor Filgc'r, but in the latter the 
leaves ai’e generally bi’oader in shape, and less attenuate at the bases It 



is also similar to T. loretoisis Ule. which 
on the cal\x lobes, but is otherwise ver\ 

r 




's not ha\’e the blaek seta-' 



escence form and hypanthium 




similar, esi)eeially in inflor- 
rhese three' upper Ama/.onian spe’- 
cies, 7'. discolor. 1\ lorctcnsis. and 7'. idci, seem to foi’in a \e'i'\ cle)se 
group. It has not been imssible to examine the t\pes, but type photos are 
a\ailable. At the moment, no valid specific diffe'rences between the' thr-'e 
can be found. 

Tococa aff. stcphaiiolricha Naud. 





collected sterile, was not matched. 




especially pubescence, it shows affinities with 'I’ococa , 
and its allies. 



in vegetative de'tails. 



oiriclia Naud. 




COLLECTIONS 



Below are listed the specimens collected from the various pe)pulalie>ns 
of formicarial melastomes studied in the field; a full set of these is di'- 
posited at Kew (K), nearly complete sets at New Yoi’k (NY) and at Wasli- 
ington (US), and a i^artial set at Bogota 





iV 



giiiancusis var. gitiancrisis : 




W. 21 




guiaucasis var. 




9 m 



‘laiKi 




V s:i 



'). 7, 4.0, 51. 57. (iO. 



fil. fiS 



Maid a poeppigii : 
Ossaca buUifcra : 



'rococa juruensis : W 






23. 24. 56. S2. 
IS. 

S. 



'I'ococa ulci : Whiffi)! 4, 15, 25, 50, 02. 

■ « 

I'ococa aff. stcphariotricha : Whijfiu 52, 

For the herbai’ium study, furthei’ material was examined in the herbaria 
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of the New York Botanical Garden (NY) and of the U. S. National Museum 
(US). 
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